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. REPORT No. FEBRUARY I, 1933

WATERTOWN ARSENAL

3UTT WELDS

ri ALUMINUM ALLOY 17 ST

ELECIRIC ARC AND OXY-ACETYLENE METHODS

1/8" AND,1/4" ROLLED SHEET

5 SILICON ALUMINUM FILLER

A. OBJECT

THIS INVESTIGATION WAS STARTED TO DETERMINE:

(I) THE STRENGTH OF JOINT OBTAINABLE WITH EITHER

THE ARC OR GAS WELDING PROCESSES ON ROLLED DURALUMINUM

SHEET SUCH AS IS USED FOR VARIOUS PARTS OF THE 3" A.A. .

GUN MOUNT.

(2) THE EFFECT OF CORROSION, HEAT TREATMENT, HEAT

TREATMENT AND CORROSION, AND AGING ON-

(A) THE STRENGTH OF THE JOINT.

(B) THE HARDNESS OF THE WELD AND THE HEAT

AFFECTED ZONES ADJACENT TO THE WELD.

(3) THE CORRECT WELD PROCEDURE TO OBTAIN THE BEST

WELD STRENGTH.

* B. CONCLUSIONS

I.THE AVERAGE EFFICIENCY OF THE WELDED JOINT

"AS WELDER" IS 55-60 WITH EITHER THE GAS OR ARC METHODS.

• 2 .THE CORROSION TREATMENT, AS USED IN THIS STUDY.

IMPROVES THE STRENGTH SLI GHTLY,

* 6 6 0 0 6 6 0 0 0 0 0 0 0 0 0



3. HZA "  T A,--1T,' 'L'NF OR WITH THE ADDITI ON OF

THE CC, ROS CN T 'EATviF.r INCREASES THE JOINT EFFICIENCY

TO ABOUT F OR T.A _ AR ELQ OUT DOES NOT AFFECT THE

GAS WEL) APFRECIABLY.

4. AN ACING OF SIX MONTHS DOES NOT AFFECT THE

STRENGTH OF THE JOIN7 BUT DECREASES THE DUCTILITY SOME-.

WHAT.

5. THE SOFTENING EFFECT OF THE WELDING HEAT ON

THE PARENT METAL IS NCT CHANGED BY SIX MONTHS AGING.

6. ON 1/8" SHEET MAXIMUM STRENGTH IS OBTAINED

WITH THE ARC AT A CURRENT CF ABOUT 75 AMPERES. No

PHYSICAL TESTS WERE MADE ON I/4" SHEET WELDED WITH THE

ARC.

7. ON BOTH THE 1/8" AIND 1/4" SHEET WELDED WITH

THE GAS FLAME A BACK:NG OF GRAPHITE GAVE BEST RESULTS

AS TO SMOOTHNESS OF WELD AND EASE OF MANIPULATION.

8. WHEN MAKING A GAS BUTT WELD THE PLATE EDGES

MUST BE SLIGHTLY PREHEATED TO PREVENT CRACKING OF THE

PLATE ALONGSIDE THE WELD ON COOLING.
eI

C. SCOPE OF THE TESTS

(I) ARC WELD

S "EXPERIMENTS WITH THE ARC WERE CONFINED MOSTLY

TO 1/8" SHEET USING THE ALCOA 1/8" COVERED 5/ SI LICON

WELD!NG ELECTRODE. THE COATING ON THIS ELECTRODE WA.;

6 ALCOA #25 FLUX. AMPERAGES OF FROM 60 TO 90 REVERSED

POLARITY WERE USED.

-2-
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(2) GAS WEUL.

EXPERIM:NTS Wi7H THE OXY-ACETYLENE FLAME WERE

MADE ON 2OTH 1/8" AND 1/4" SHEET USING A #6 AND #9 TIP,
i0

RESPECT!VELY, AND A SLIGHTLY CARBONIZING FLAME.

A BEVEL WAS NOT USED FOR ANY OF THE TF!Tq. "

NITH THE GAS PROCESS A 5 o SILICON FILLER ROD WAS USED

WITH ALCOA #22 ALUMINUM WELDING FLUX.

(3) TENSILE TEST

THE SHAPE OF THE SPECIMENS WAS AS SHOWN IN FIG.

No. 2. ALL WELDS WERE TESTED BY THI S TEST. FOR HEAT

TREATMENT AND CORROSION THE SPECIMENS WERE FIRST MACHINED

FOR TENSILE TESTING AND THEN GIVEN THE TREATMENT AS

FOLLOWS:

(A) HEAT TREATMENT

SPECIMENS HEATED TO 950°F WHILE IMMERSED IN

SODA NITRATE AND HELD AT TEMPERATURE FOR FIFTEEN M!NUTES 0

AFTER WHICH THEY NERE GIVEN A WATER QUENCH.

(B) CORROSION

THE SOLUTION WAS NORMAL SALT (58.5 GM. NACL .

IN A LITER OF DISTILLED WATER) TO WHICH WAS ADDED O5'

(BY VOLUME) OF HYDROGEN PEROXIDE (3% STnCK SOLUTION).

EACH SPECIMEN WAS IMMERSED FOR MINUTES

AND HELD OUT FOR 0- MINUTES CONTINUOUSLY FOR 48 HOURS.

AT THE CONCLUSION OF THIS TREATMENT THE SPECIMENS WERE

BROKEN IN THE TESTING MACHINE.

-3-
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E. ivE.DS TESTED

(I) ARC

THE WELDEr PLATES WERE APPROXIMATELY OF THE

DIMENSIONS SHOWN BY A IN FIG. No. I.

THE GENERAL PROCEDURE WAS TO WELD EITHER TWO

OR FOUR OF THESE PLATES UNDER THE SAME CONDITIONS.

TABLE I

(1/8" OURAL)

PLATE AMP VOLTS SEPARATION WELDED REMARKS

11A 60/65 20/22 1/32"' 7/17/31

16A 90/95 20/25 On 7/22/31 RODS DRIED OUT

IN AN ELECTRIC

B " FURNACE FOR
APPROXIMATELY

17A 75/80 20/25 1" 1 HOURS AT

ABOUT 75 C.

21A 75/80 20/25 0" 7/23/31 RODS DRIED OUT
AND USED WARM. p

B " " HELD APPROX. 0

I HOUR AT 75 C.
C " n .t

22A 90 20/25 0" 7/24/31 TWo COATS OF
COLLODION ON

8 " " n DRY ROD.

c It IT

23A 90 20/25 0" 7/24/31 RODS DRIED OUT

NO COLLODION
B Sn Nf If

6 C " """

c Iff tI
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IN WELDING THESE PLATES THEY WERE CLAMPED FLAT

WITH A BACKING STRIP OF COPPER IN WHICH WAS MACHINED A

GROOVE 1/ 3 2 " DEEP AND 1/4" WIDE.

PLATES C AND D, 16B, AND 17A WERE HELD FOR SIX

MONTHS AGING TEST* THE REMAINING PLATES WERE CUT UP INTO

TEST SPECIMENS AS SHOWN IN A, FIG. No. I, THE SPECIMENS

BEING MACHINED AS SHOWN BY FIG. No. 2. FROM PLATES 21B,

228, AND 23B NO HARDNESS SPECIMENS WERE MACHINED SO THAT

SPECIMENS #3 AND #4 OF THOSE PLATES CORRESPOND TO SPECI-

MENS J4 AND #5 OF THE OTHERS. WITH PLATES 21A AND 23A

THE HARDNESS SPECIMENS WERE MACHINED FROM STRIP #5 so

THAT THEY BEAR THE NUMBERS 51 AND 52 INSTEAD OF 31 AND

32.

THE TEST TO WHICH EACH OF THE SPECIMENS FROM

THE VARIOUS PLATES WAS SUBMITTED WAS AS FOLLOWS:

#1 - TENSILE AS WELDED

#2 - TENSILE AS CORRODED

4- TENSILE AFTER HEAT TREATMENT*

#5 - TENSILE AFTER HEAT TREATMENT AND CORROSION*

f #31- HARDNESS AS WELDED*

#32- HARDNESS AS HEAT TREATED*

*WITH THE EXCEPTIONS ABOVE NOTED,

40 .

Ab, . "-5-

S • S S S S ,° 5 S 5 5



TABLE 1]

STRENGTH OF UNWELOED PLATE (1/8" DURAL)

DIRECTION OF TENS.STR. ELONG.4"
SPECIMEN STRESS APPLICATION LBS/SQ.IN

I-A PREPENDIGULAR TO 61,280 19.5

2-A DIRECTION OF ROLLING 59,680 18.2

I-3 PARALLEL TO 61,760 20.2 S

2-13 DIRECTION OF ROLLING 60,800 19.0

TABLE III

STRENGTH OF aELD "As WELDED" (I/8" DURAL)

PLATE SPECIMEN TENS. STR. ELONGATION /d

LBS/SQ. IN I" 41

IIA i 32,160* 5.0 4.0

16A I 34,720 4.0 2

17B I 36,960 4.0 ..2

21A 1 37,440 3.0 .0

B I 30,880 3.0 1.0

22A 1 29,280 3.0 1.0

B 1 32,160 4.0 1.3

23A 35,040 3.0 1.0

8 1 28,800 2.0 0.8

*FILED THROUGH WELD METAL. EXCEPT VHERE OTHERWI SE NOTED

ALL SPECIMEN FRACTURES OF ARC WELDS OCCURRED A! THE EDGE

OF THE WELD.

-6-
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r TABLE IV

STRENGTH OF ,WELD "AFTER CORROSION" (1/8" UURAL)

TENS. STR. ELONGATI ON
PLATE SPECIMEN LBS/SQ.IN. I" 4"

IIA 2 36,320 5.0 2.3

16A 2 34,720 5.0 2.0

17 8 2 37,760 5.0 .2

21A 2 37,280 5.0 1.*

3 2 33,600 3.0 1.0

22A 2 30,080 3.0 .0

2 32,640 3.0 1.0

23A 2 24,960 3.0 1.0

B 2 32,320 3.0 1.0

TABLE V

STRENGTH OF WELD "AFTER HEAT TREATMENT" ( i/8" DURAL)

] IIA 4 29,760 4.0 1.8

16A 4 ,-5,600 8.0 4.5

17B 4 47,840 8.0 5.5

* 21A 3 45,760 4.0 3.3

B 3 44,800 5.0 3.3

22A 4 37,760 5.0 1.5

* 8 3 34,240 3.0 0.8

23A 3 39,200 4.0 1.5

B 3 37,760 3.0 1.5

-7-
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TABLE VI

STRENGTH OF 4.ELD "AFTER HEAT TREATMENT & CORROSION"

(1/8" DURAL)

TENS. STR. ELONGATION ,%

PLATE SPECIMEN LBS/SQ.IN. I" 4" S

IIA 5 36,800 4.0 1.2

16A 5 48,560 7.0 4.8

17B 5 49, 120 7.0 5.5 

21A 4 48,160 6.0 3.8

3 4 40,160 5.0 1.8

* 22A 5 36,160 3.0 1.0

B 4 44,640 6.0 2.R

23A 4 34,240 3.0 1.2

a 4 43,360 6.0 3.0 S

THE RESULTS OF THE ROCKWELL HARDNESS TESTS

MADE ON THESE WELDS ARE SHOWN GRAPHICALLY IN FIG. No. 3.

THE RESULTS GIVEN IN TABLES III TO VI INCLUSIVE

ARE TAKEN FROM TEST REPORT NO. 648/I, DATED AUGUST 5, 1931.

* 5
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TABLE VI

STRENGTH OF 4ELC "AFTER 6 Ma. AGING" (1/8" DURAL)

TENS. STR. ELONGATION ~
PLATE SPECIMEN LB/q .21" 4"

1 6B 1 36,000 1 . 0.75

2 38,400 2.0 1.0

17A 1 40,000 2.0 1.25

12 41,600 2.0 1.25

21C 1 36,800 1.5 1.0

2 43,200 2.0 1.5

D 0 32,000 1.0 0.75

2 33,600 1.0 0.75

22C I 32j000 0.5 0

C2 38,400 1.0 0.875

0 1 33,600 1.0 0.75

2 35,200 1.0 1.0

*230 1 38,400 2.0 1.5

2 35,200 1.5 1.0

1 28,800 1.0 0.75

*2 38,400 2.0 1.21,

THE RESULTS GIVEN IN TABLE VII ARE TAKEN FROM

TEST IREPORT No. 648/1-1, DATEfl MAY 10, 1932.

THE RESULTS OF THE ROCKWELL HARDNESS TESTS

MADE ON THESE WELDS ARE SHOWN GRAPHICALLY IN 1-1G. No. 4.

THERE WERE NO TESTS MADE OF WELDS WITH THE

* S

METAL ARC ON 1/4" DURALUMINUM SHEET.

-9-
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OXY-ACETYLE NE

THE WELDED PLATES WERE APPROXIMATELY OF THE

DIMENSIONS SHOWN BY B OF FIG. No. 1.

TABLE VHi (1/8" DURAL)

PLATE Tip 8ACKING WELDED REMARKS

41A #6 FLAT GRAPHITE 7/31/31 NOT CLAMPED

B3 ff NOT CLAMPED " #22 FLUX ON

UiOINT. WELD

COOLED IN WATER

TO REMOVE SLAG.

*42A* #6 7/31/3i SAME EXCEPT NOT

COOLED IN WATER

43A #6 CLAMPED ON 8/1/31 COOLED IN WATER

B " COPPER WITH GROOVE " NOT COOLED

PLATE EDGES PREHEATED

46A #6 CLAM-ED ON 8/1/31 NOT COOLED

GRAPHITE WITH GROOVE IN WATER

PL ATE EDGES PREHEATED

*NEUTRAL FLAME.

SEPARATION IN ALL CASES 1/16". FILLER 1/8"

WITH t22 FLUX.



TABLE IX

STRENGTH OF ,ELD "MS 4VELDED" (I/8" DURAL)

TENS. STR. ELONGATION 5'o

PLATE SPECIMEN LBS/SIN I" 4"

41A 1 45, 1.0*  4.0 6.8

2 38,720 5.0 3.8

42A 1 39,680* 2.0 5.3

2 39,040 6.0 4.8

43A 1 26,720 5.0 1.5

2 30,400 5.0 1.8

46A 1 41,280* 8.0 4.3

2 43,840* 10.0 5.0 -

*FRACTURE IN PLATE FROM 1/4" TO 1 I/2" FROM EDGE OF

WELD. OTHERWISE FRACTURE THROUGH CENTER OF WELD. W ELD

FRACTURES OF GAS WELDS HAVE SAME APPEARANCE AS PLATE

FRACTURES EXCEPT AS NOTED UNDER TABLE XIV.

TABLE X

STRENGTH OF viE!.0 "AFTER 6 MO. AGING" (1/8" DURAL)

• 418 1 43,200 3.5 4.25 I

2 44,800* 2.5 6.0

438 1 36,800 2.5 2.5

* 2 35,200* 2.0 2.0

468 I 33,600* 2.0 1.25

2 40,000 3.5 3.0

* *FRACTURE IN PLATE FROM 1/4" TO I" FROM EDGE CF WELD.

- I'
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THE RESULTS OF THE ROCKWELL HARDNESS TEST! O)N

THESE WE..DS AFTER SIX MONTHS AGING ARE SHOWN IN FIG. No.E.

THE SPECIMENS OF 1/4" DURALUMINUM WERE SMILAR

*TO THOSE OF 1/8 f SHEET BEING MACHINED AS SHOWN By FIG.

No. 1. THE TESTS MADE ON THE VARIOUS SPECIMENS WERE AS

FOLLOWS:

I1 & ,5 - TENSI LE AS WELDES.

#4 - TENSI LE AS CORRODED.

#2 & #6 - TENSILE A!; HEAT TREATED.

*3 - TENSILE AS HEAT TREATED AND CORRODED.

TABLE X1

(1/4" DURAL)

PLATE Tip BACKING WELDED REMARKS

61 #9GRAPHITE 10/9/31 1/4" FILLER

WITH #22 FLUX

62 "" AND SEPARATION

63 3/16" I

64 it

* GRAPHITE BACKING HAD 3/16" WI DE GROOVE APFFiOXI-

MATELY 1/16" DEEP.

PLATES #63 AND #64 WERE HELD FOR SIX MONTHS

* AGING TEST.-

-12-



TABLE X11

STRENGTH OF dELD "As VVELDER" (1/411 DURAL)

PLATE SPECIMEN TENS. STR. ELONGATION

LBS/SQ. IN. 211

61 I 24,800 2.0

5 34)400 3.0:

62 1 29,600 1.5

5 33,600 3.0

ALL FRACTURES THROUGH WELD AND HAVE THE SAME

APPEARANCE AS PLATE FRACTURES.

TABLE XI1I

STRENGTH CF ViELD "As CORRODED" (1/4" DURAL)

PLATE SPECIMEN TENS. STR. ELCNGATION

-L BS/-,Q .IN

61 4 32.000 4.0

*62 4 34,400 4.0

STRENGTH OF WELD "As HEAT TREATED"(1/4" DURAL)

61 2 33,600 ELO 6A1ON ?'2"

6 40,800 6.0

62 2 39,200 3.0

6 43,200 4.0

STRENGTH OF 4ELD "As HEAT TREATED & CORRDDEo"(1/4"1 DURAL)

61 3 34,400 4.0

62 3 33,600 5.0

-13-



TABLE XIV

STRENGTH CF ViELD "AFTER 6 Mo. AGING" (1/4" DURAL)

PLATE SPECIMEN TENS. STR. ELONGATION %

LBS/SQ.IN. 2" 4"

63 1 33,600 2.5 2.25

2 33,600 2.0 2.5

64 1 40,000 3.0 3.75

2 35,200 2.25 2.25

THESE SPE'IMENS OF 1/4" DURAL SHEET FRACTURED

THROUGH THE WELD METAL EXHIBITING A METAL STRUCTURE SOME-

WHAT COARSER THAN THAT OF THE PLATE FRACTURE.

THE RESULTS OF THE ROCKWELL HARDNESS TEST ON -

THESE WELDS AFTER SIX MONTHS AGING ARE SHOWN IN FIG.No.5.

°S

p"p
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E. SUMMARY -

TABLE XV

ARC '4ELD 1/8" PLATE

TENS. STR. ELONGATION

*TREATMENT AM.LBS/SQ. IN. I"4"

AS WELDED 60 32,160 5.0 4.0

75 35,090 3.3 1.1

90 32,000 3.2 1.0

AS CORRODED 60 36,320 5.0 2.3

75 36,210 4.3 1.2

90 30,940 3.4 1.2

A

AS HEAT TREATED 60 29,760 4.0 1.8

7-) 46,130 5.4.

90 38,990 4.6 2.0

AS HEAT TREATED 60 36,800 4.0 1.2
AND CORRODED6.37

75 45,810 60 37

90 4.1,390 5.0 2.5

2" 4"

AFTER 6 MONTHS 60 - -- *
AGING75 37,870 1.6 1. 1

90 35,440 1.4 0.9

* [FROM THESE FIGURES I T MAY BE SEEN THAT THE :
WELDS MADE WITH 75 AMPERES SHOW THE GREATEST TENSILE

-15-
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STRENGTH UNDER EACH OF THE ABOVE CONDITIONS OF TEST

EXCEPT IN THE "AS CORRODED" CONDITION AND THIS DIFFERENCE

IS 00 SMALL AS Tm BE PRACTICALLY NEGLIGIBLE. THIS EX-

CEPTION CANNOT BE ACCOUNTED FOR, HOWEVER.

THE FRACTURES WERE ALL ABOUT THE SAME, OCCURR-

ING AT THE EDGE OF THE WELD, IN THE FUSION ZONE, AND IN

ALL CASES SHOWED A LARGE AMOUNT OF FINE PCROSITY. THE

4 0
X-RAY FILMS SHOW THIS PORnSITY TO BE GENERALLY DISTRIBUTED

THROUGHOUT THE FUSION ZONE (TEST REPORT No.648/1;8/5/31).

THE FRACTURES OF WELDS #22 AND #23 SHOWED CON-

SIDERABLE COARSE POROSITY IN THE FUSION ZONE AND THIS

POROSITY I SSHOWN BY THE X-RAY FILMS TO BE GENERAL THROUGH-

OUT THE FUSION ZONE* THE PRESENCE OF THIS COARSE POROSITY

SEEMS TO BE CHARACTERISTIC OF CURRENTS GREATER THAN 80

AMPERES ON THIS 1/8" DURALUMINUM SHEET WITH THE 1/8"

ELECTRODE.

THE COLLODION USED TO COAT THE ELECTRODES IN

THE CASE OF TEST #22 IS NOT BELIEVED TO BE THE PRIMARY

CAUSE CF THE COARSE POROSITY NOTED SINCE COARFE POROSITY

WAS ALSO NOTED IN TEST #23 IN WHICH NO COLLODION WAS USED.

HOWEVER, IT MAY BE A CONIRIBUTING FACTOR AND YET THE USE

OF COLLODION SEEMS TO OFFER SEVERAL ADVANTAGES.* S

THE ELECTRODES COATED WITH THE #25 FLUX ABSORB

MOISTURE VERY READILY AND WVHEN THIS HAPPENS THEY MUST BE

DRIED OUT BEFORE THEY CAN BE USED SATISFACTORILY. VHEN

DRY, A COATING OF COLLODI ON WILL PREVENT THE #25 FLUX

-16-
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FROM ABSORBING MOISTURE AND IS VERY DURABLE.

THE CCL-.JrI ON COATED ROD GI VES A SMOOTHER ,,R

ACTICN EVEN AT SOMEWHAT HIGHER CURRENT THAN VHEN USED

WITHOUT IT AND THERE IS LESS SPATTERING THAN IN THE

LATTER CASE. COLLODION WAS USED AT THE SUGGESTION OF

R. M. G. YATSEVITCH OF THE ARSENAL LABORATORY.

FROM TABLE XV IT WILL BE NOTED THAT THE 75
S

AMPERE WELDS SHCW AN EFFICIENCY IN THE "AS WELDED"

CONDITION OF ABOUT WHICH IS INCREASED TO A MAXIMUM

OF ABOUT 77% IN THE "HEAT TREATEC" CONDITION. AFTER SIX

MONTHS AGING THE STRENGTH HAS INCREASED ONLY SLIGHTLY,

TO ABOUT 63/.

THE GREATEST TROUBLE ENCOUNTERED WITH THIS

METHOD OF WELDING WAS IN MAKING A SMOOTH STOP AND START

IN CHANGING ELECTRODES. THIS OPERATION COULD NOT CON-

SISTENTLY BE ACCOMPLISHED AS IT REQUIRES CONSTANT PRACTI -E

AND GREAT SKILL ON THE PART OF THE OPERATOR. THERE I S

PRACTICALLY NO CRATER LEFT WHEN THE ARC IS BROKEN AND DUE

* TO THE HIGH HEAT CONDUCTIVITY OF THE PLATE THE ARC MUST

BE STRUCK BEHIND THE CRATER AND BROUGHT FORWARD IN ORDER

TO OBTAIN CONTINUOUq WELD PENETRATION. tF THIS IS NOT

DONE A SMALL SPOT WILL BE LEFT AT THE FORWARD EDGE OF THE

CRATER WHERE THE WELD HAS NOT PENETRATC3 COMPLEIELY

THROUGH THE JOI NT.

THIS DIFFICULTY IS NOT QUITE AS TROUBLESOME nN

THE 1/8" SHEET AS ON THI CKER PLATE.

-'7
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THE RESULTS OF THE HARDNESS TESTS SHOWVN U;N

FIGS. No. 3 AND 4 INDICATE NO APPRECIABLE SOFTENING (IF

THE PLATE BY THE WE'...ING HEAT AND AGING DOES NOT APPEAR

TO CAUSE ANY CHANGE IN THIS CONDITICN.

TABLE XVI

GAS WELD- "PLATE

4TREATMENT FLAME BACKING TENS.STR. ELONGATION 5
LBS/.SQ.IN. I " 4"

As WELDED CARBON GRAPHITE 41,920 4.5 5.3

42,560* 9.0 4.6

n0
COPPER 28,560* 5.0 1.6

NEUTRAL GRAPHITE 39,360 4.0 5.0

AFTER 6 Mo. CARBON GRAPHITE 44,000 3.0 5.2

36,800* 2.8 2.2

COPPER 36,000 2.3 2.3

*PLATE EDGES PREHEATED.

COOLING OF THE WELD BY IMMERSION IN WATER AFTER WELDING

SHOWS NO PRONOUNCED IMPROVEMENT BUT AFTER SIX MONTHS

f AGI NG THE WATER COOLED WELD SHOWS BEST AVERAGE STRENGTH

PREHEATING OF THE PLATES BEFORE WELDING DOES

NOT APPEAR FROM THESE TESTS TO IMPROVE THE STRENGTH

OAEXCEPT IN THE "AS WELDED" CONDITION WITH THE GRAPHITE

AC KING. HOWEVER, THE ADVANTAGE OF PREHEATING OF THE

E0UTAL GAI 093 0 . 50.0
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PLATES APPEARS T3 BE RATHER THAT OF PREVENTING CRACK!NC

ALONGSIDE THE WELD ON COOLING, A CHARACTERISTIC WHICH

IS NOT APPARENT FROM THE RESULTS OF PHYSICAL TESTS. THE

ADVANTAGESOF PREHEATING SEEM TO BE MORE PRONOUNCED ON

THE THIOKER SHEET. .12

TABLE XVII

GAS WIELD- 1/4" PLATE

CARSURIZING FLAME - GRAPHITE BACKING

TREATMENT TENS.$TR. ELONGATI ON

LBS/SQ. IN 3" 2" 4"

AS WELDED 30,600 - 2.4 -

AS CORRODED 33,200 4.0 - - 4
HEAT TREATED 39,200 - 4.5 -

HEAT TREATED 34,000 - 4.5 -

AND CORRODED

AFTER 6 MONTHS 35,600 - 2.4 2.7
AG I NC G

FROM THESE TEST RESULTS AND THOSE GIVEN IN

TABLE XVI IT DOES NOT APPEAR THAT THE GAS WELDING METHOD

GIVES AS HIGH STRENGTH OF WELDED JOINT AS THE ARC WELDING

METHOD EXCEPT POSSIBLY THAT THE GAS WELDS HOLD UP BETTER

THAN THE ARC WELDS ON AGING AND SHOW SLI GHTLY BETTER

DUCTI LITY.

THE COMPARATIVE SOFTENING EFFECTS ON THE PLATE

OF THE TWO METHODS AFTER SIX MONTHS AGING ARE SHOWN BY

THE CHARTS ATTACHED FIGS. #4 AND '.

-19-



THE GREATEST OIFFERENCE BETWEEN THE TWO

PROCESSES SEEMS TC BE THAT THE GAS PROCESS MAKES A

SMOOTHER WELD AND ONE WHICH IS PRACTICALLY FREE FROM

POROSITY,

RESPECTFULLY SUBMITTED-

NI .~ARNER.

-20-
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